Ontogeny of corticosterone-inducible growth hormone-secreting cells during chick embryonic development.
We reported that corticosterone administration into the albumen of fertile chicken eggs on embryonic day (e) 11 induces an increase in the population of GH-secreting cells. The present study evaluated the ontogeny, dose response, localization, and persistence of the glucocorticoid-induced increase in the somatotroph population during chicken embryonic development. Corticosterone (0, 0.02, 0.2, and 2 microg in 300 microl saline) was injected into separate eggs on e9, e10, e11, and e12, and the population of GH-secreting cells was assessed 2 days later using reverse hemolytic plaque assays. Corticosterone treatment on e9 or e10 was unable to increase the population of GH-secreting cells on e11 or e12. In contrast, 0.2 and 2 microg of corticosterone on e11 increased the population of GH-secreting cells on e13 (P < 0.05, n = 3 experiments) to 8.2 +/- 0.6 and 6.4 +/- 0.5% of all cells, respectively, relative to controls (2.4 +/- 0.2%). For e14 embryos treated on e12, only the 2 microg dose increased the proportion of GH-secreting cells (6.4 +/- 0.6%) relative to controls (3.6 +/- 0.4%). In a second experiment, 0, 0.02, 0.2, 2, and 20 microg of corticosterone were injected on e0, e8, e9, e10, e11, and e12, and the population of GH-secreting cells was assessed on e13 in all groups. No dose of corticosterone was effective when given on e0, e8, e9, or e10. The 0.2 microg and 2 microg doses increased the population of GH-secreting cells (7.6 +/- 0.9% and 6.7 +/- 0.8%, respectively) relative to controls (2.3 +/- 0.4%) when injected on e11 (P < 0.05, n = 4 experiments). The 2-microg dose also increased GH cell abundance when injected on e12 (5.6 +/- 0.4%), relative to controls (2.7 +/- 0.5%). Treatment with 20 microg on e11 and e12 induced the greatest responses (10.3 +/- 1.1% and 8.7 +/- 0.9%, respectively). However, in subsequent experiments, administration of 20 microg on e11 resulted in embryonic death by e18. In a third set of experiments, two groups of eggs were injected either with 2 microg of corticosterone in saline or saline alone on e11, and the number of GH-secreting cells was estimated on e13, e16, e19, and the day of hatch (d1). The population of GH-secreting cells in corticosterone treated embryos was significantly higher than in saline treated embryos only on e13 (7.1 +/- 0.8% and 2.7 +/- 0.3%, respectively). No significant differences were observed on e16 (12.4 +/- 1.5% and 13.6 +/- 1.2%), e19 (19.0 +/- 1.0% and 18.2 +/- 1.7%) and d1 (23.8 +/- 2.1% and 25.1 +/- 1.8%) between corticosterone treated and control embryos, respectively. In a fourth set of experiments, whole mount in situ hybridization indicated that injection of corticosterone on e11 induced GH messenger RNA expression in the caudal part of the pituitary gland on e13, where somatotrophs are located normally later in development. We conclude that corticosterone administration in ovo can increase the population of GH-secreting cells in the caudal anterior pituitary only during a small window of development between e11 and e13 and that this premature increase of GH-secreting cells does not affect the percentage of GH-secreting cells later in development.